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同时，生物固氮作为海洋氮循环的重要环节，对海洋 C、N 循环以及对大气 CO2
吸收能力也具有极其重要的调节作用。因此，对生物固氮限制因子的研究有助于
深入认识海洋中 N 循环过程及生物固氮过程对气候的影响。 
在地质年代学上海水中的 Fe 被认为是生物固氮和海洋初级生产力的限制因
素，P 被假定为营养盐限制因素。一些研究者试图通过现场调查验证这一理论，
但缺乏直接的证据。本文利用乙炔还原法（ARA）测定了北部湾 2006 年 6 月～




固氮速率的平均值分别为 2202.24 pmolN/L/h、1624.85 pmolN/L/h、510.61 






3）外加 P、Fe 和海洋胶体对北部湾表层水叶绿素 a 及固氮速率均有一定的
促进作用。外加 P、Fe 和海洋胶体使叶绿素 a 的含量增加 明显的分别提高 58%、
84%和 95%，使固氮速率提高 545%、545%和 1456%。但这种作用随季节、站位
和外加 P、Fe 等营养要素而变，可能受固氮生物间、其他非固氮生物和浮游动物
的摄食等因素的影响。结果表明，P 或 Fe 是北部湾表层生物生长和固氮速率的
重要影响因素。同样地，含有 P 和 Fe 的胶体对生物固氮作用也具有重要的影响，





































Nitrogen fixation pay an important role in the process of biochemical, which is 
one of dominate control the ocean nitrogen inventory. There is long-standing assumed 
that the deep water nitrate is the major source of ocean new nitrogen supporting 
primary production in oligotrophic regions of the open ocean, but recently studies 
show that nitrogen fixation by unicellular diazotrophs can support a significant 
fraction of total new production in oligotrophic water. Likewise, biological nitrogen 
fixation plays an indispensable role in the global nitrogen and carbon cycles. Also it 
may have an influence on carbon dioxide adsorption. Therefore, the study of limit 
factors in the nitrogen fixation is very useful in deep study N cycle. 
The limit factors of nitrogen fixation have been the subject of debate for a long 
time. On geological timescales, iron supply has been hypothesized to be a limit factor 
of nitrogen fixation and influence on primary productivity, and alternative phosphorus 
is the other ultimate limiting nutrient. But there is a lacking of direct experiment 
evidence to confirm or refute this hypothesized. Here we did experiment to discuss 
about the limit factors of nitrogen fixation and chlorophyll during the Shiyan No.2 
cruise from Jun. 2006 to Nov. 2007 and test this hypothesized, which added iron, 
phosphorus and colloid to the surface seawater in China Beibu gulf and nitrogen 
fixation rates are measured using the acetylene reduction assay (ARA). Under the 
value of nitrogen fixtion rates, discussion of relationship of N2 fixation rates and 
temperature or salinity in Surface seawater Beibu Gulf. The study show that nitrogen 
fixation rates are change with seasonal, the high rate to low is spring, winter, summer, 
autumn, because the change of physical and chemical conditions in the temperature, 
light, salty, nutrient and so on. The average of N2 fixation rates in study area is about 
1352.80 pmolN/L/h, 2202.24 pmolN/L/h in spring, 1624.85 pmolN/L/h in winter, 
510.61 pmolN/L/h in summer, 322.67 pmolN/L/h in autumn. Compared with other 
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